ORIGINAL CONCEPTS concerning the rapid recovery of regional myocardial functional derangement due to myocardial ischemia after the termination of ischemia have recently been revised.1'3 Brief interruptions of coronary flow produce alterations in regional function that persist after the return of myocardial blood flow to normal in conscious dogs. 4 6 In humans, the demonstration of transient alterations in left ventricular function during myocardial ischemia has required either artrial pacing or exercise with ventriculography. 6 8 Recently, regional left ventricular performance was assessed at cardiac catheterization during spontaneous angina pectoris.9 Little'information is available, however, on serial changes in regional myocardial function caused by myocardial ischemia in humans. The pathophysiologic basis of the syndrome of unstable angina appears to be transient limitation of coronary blood flow.10 Thus, patients with unstable angina are ideal for the study of serial changes in segmental wall motion.
M-mode echocardiography identifies serial changes in global left ventricular function after unstable .angina.'" In both animal and human studies, twodimensional echocardiography has proved useful in accurately identifying the location and extent of an acute myocardial' infarction and the existence of wall motion abnormalities in chronic ischemic heart disease.'12l5 This technique may be useful in evaluating serial changes in wall motion abnormalities in patients with unstable angina. The object of this study was to identify the presence and duration of left ventricular wall motion abnormalities by two-dimensional echocardiography and to examine whether this technique can be used to determine the subsequent clinical course of patients with unstable angina.
Materials and Methods Patient Selection
All patients who came to the hospital with a diagnosis of unstable angina were accepted if they met all the following previously used criteria"': (1) The patient had pain or discomfort typical of myocardial ischemia occurring with either sudden onset of an unstable pattern or a recent deterioration in the pattern of angina within 1 month of admission. (2) There was no evidence of an acute myocardial infarction, documented by the absence of diagnostic QRS changes on the ECG, and the absence of an elevation of a least two of the three serum enzymes (creatine kinase, SGOT and LDH) to above twice the limit of normal. (3) There was objective evidence for ischemic heart disease, established by electrocardiographic evidence of myocardial ischemia (> 1 mm of horizontal or downsloping ST-segment depression sustained for 0.08 second beyond the J point), a positive maximal exercise test, documented disease by coronary arteriography, or a history of typical angina pectoris. (4) There were no apparent precipitating events or serious concurrent diseases.
Patients with a known or strongly suspected previous myocardial infarction were excluded from the study to eliminate as many patients as possible with persistent segmental wall motion abnormalities due to myocardial infarction. Only patients who fulfilled these criteria and who responded to medical VOL 65, No 7, JUNE 1982 therapy were considered for study. The response to medical therapy was adequate if the patient was painfree or returned to the previous pattern of chronic stable angina pectoris during his hospitalization.
Ninteen male patients, ages 46-69 years (mean 57 years), fulfilled the criteria for study. Three other patients who fulfilled the criteria were subsequently excluded because their echocardiographic recordings were inadequate. All patients except patient 4 were receiving or were given long-acting nitrates (isosorbide nitrate) at admission. All but patients 6 and 11 were treated with propranolol. Two other patients were excluded because they had an acute myocardial infarction after the initial echocardiographic studies.
Follow-up clinical evaluation of all 19 patients was made 12 weeks after hospital discharge. Eleven patients had no further chest pain or only mild stable angina pectoris (New York Heart Association [NYHA] classes I and II). Eight patients had either an increase in frequency or severity of their stable angina pattern or had recurrent unstable angina (classes III and IV).
Echocardiograms
Initial two-dimensional echocardiograms were obtained after the patients were asymptomatic, within 48 hours of admission. Predischarge studies were obtained 7-10 days after admission, within 24 hours of the patient's hospital discharge. Studies were always performed during pain-free periods. Echocardiograms were obtained with a wide-angle, phased-array ultrasonograph (Varian V3000) using a 2.25-MHz transducer. Images were recorded on videotape for subsequent analysis. All patients were studied in the recumbent or shallow right anterior oblique position.
Our method of evaluating left ventricular segmental wall motion by summed segment score has been reported."5 The transducer was always placed perpendicular to the chest wall, and the short axis of the left ventricle was scanned until its image was circular or almost circular, closely approximating the short axis. Serial scans were obtained by moving the transducer head inferolaterally on the chest wall to avoid extreme transducer angulation that would produce an oval rather than a circular image of the left ventricle and render interpretation of wall asynergy unreliable.
The figure 4 . The 11 patients in group 1 all had reduced or zero scores on their predischarge echocardiograms. Their mean score was reduced from 1.8 to 0.8. The eight patients in group 2 had either an identical abnormal score (patients 2, 17 and 19) or an increased abnormal score (five patients) (x2 = 7.816, p < 0.01). The mean score of group 2 patients increased from 2.5 to 4.8.
All patients except patients 5 and 9 were taking oral propranolol, mean dose 196 mg/day, at the initial study. Eighteen patients were receiving isosorbide dinitrate, mean dose 72 mg/day. When patients in VOL 65, No 7, JUNE 1982 
